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ess: Ryland.Byrd@med.Summary Septic pulmonary embolization (SPE) is a rare but serious disorder. It is a
well-recognized potential problem in the settings of tricuspid valve endocarditis,
septic thrombophlebitis, infected central venous catheters, and postanginal
septicemia. Less well documented is the occurrence of SPE in patients with
periodontal disease without suppurative thrombophlebitis of the great vessels of the
neck. We report a patient with SPE in whom periodontal disease was the only
identifiable nidus of infection and review the literature regarding the four other
patients reported to have suffered this complication.
& 2005 Elsevier Ltd. All rights reserved.Introduction
Septic pulmonary embolization (SPE) is an uncom-
mon disorder in which thrombi containing micro-
organisms in a fibrin matrix are mobilized from an
infectious nidus and transported in the venous
system to implant in the vascular system of the
lungs. Clinically, SPE is associated with easily
documented infections such as tricuspid valveElsevier Ltd. All rights reserve
926 1171x2447;
va.gov (R.P. Byrd Jr.).endocarditis, septic thrombophlebitis, and infected
central venous catheters.1
A less common infection with potential for SPE is
postanginal septicemia, sometimes referred to as
the Lemierre’s syndrome.2 This situation results
when a localized oral infection drained by the
cervical veins results in a secondary suppurative
thrombophlebitis of the internal jugular vein.
Pharyngitis and tonsillitis are the primary infections
typically associated with postanginal septicemia.
Septic embolization from the infected vasculature
to the lungs is well described.3 On the other
hand, periodontal disease is a rare cause of
postanginal septicemia despite the observationd.
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States have experienced some degree of period-
ontitis.4 Even more unusual is the occurrence of SPE
in individuals in whom periodontal disease, without
postanginal septicemia, is identified as the infec-
tious nidus. This has been previously described in
only four patients in the English language medical
literature.5–7Figure 1 Computerized tomography of the chest demon-
strates a pleural-based nodule with a feeding vessel.Case report
A 55-year-old man with hypertensive nephropathy
experienced recurrent shortness of breath, left-
sided pleuritic chest pain, and night sweats for 3
months. He denied fevers, chills, and rigors.
Twenty years prior to presentation, he had under-
gone a renal transplant from living relative. He did
not require dialysis and had no indwelling catheter
or shunt. His immunosuppressive regimen consisted
of azothioprine (50mg orally every day) and
prednisone (5mg orally every day). He smoked
one pack of cigarettes each day. He denied alcohol
and illicit drug use. He also denied risk factors for
the human immunodeficiency virus. On review of
systems, he admitted to pain in his oral cavity.
The patient’s oral temperature was 98.4 1F. His
blood pressure was 126/86mmHg, respiratory rate
14 breaths per minute, and pulse 82 beats per
minute. There were no splinter, scleral, or mucosal
hemorrhages present. He had multiple dental
caries as well as gingivitis but an oral abscess could
not be identified. The remainder of his physical
examination was unremarkable except for a well-
healed surgical scar from his kidney graft.
His white blood count was 6.9 103/mcL with
71% granulocytes and 18.8% lymphocytes. His chest
roentgenogram documented a 3.44 3.9 cm sub-
pleural mass in the left lower lobe. Computerized
tomography (CT) of the chest was performed to
better delineate this lesion. Several smaller nodu-
lar densities were apparent in the periphery of both
lungs. Some of these nodules appeared to have
feeding vessels (Fig. 1). Due to concerns that these
lesions represented septic emboli, antibiotic ther-
apy was initiated. Because the patient was hemo-
dynamically stable, he was treated as an outpatient
with oral ampicillin-clavulanate (875/125mg)
twice a day for 6 weeks.
Transthoracic and transesophageal echocardio-
grams failed to demonstrate vegetations on his
heart valves. A Doppler ultrasound of the neck was
normal. Five days after the initiation of ampicillin-
clavulanate therapy the patient was symptomati-
cally improved and his pulmonary lesions had
decreased in size.Panoramic radiography of his oral cavity demon-
strated alveolar bone loss in a horizontal pattern
typical of chronic periodontitis. The patient was
referred to an oral surgeon and subsequently
underwent extraction of eight of his teeth. Two
months after the initiation of antibiotic therapy, a
repeat CT of his chest confirmed complete resolu-
tion of the nodular densities. In the intervening 2
years he has had no recurrence of his symptoms.Discussion
Periodontitis is a common chronic infectious con-
dition that results in the destruction of the period-
ontal ligaments and alveolar bone. Although
bacteremia can occur following almost all types
of dental manipulations including dental flossing,
tooth brushing, and dental procedures, these
episodes are usually transient and inconsequential
in healthy individuals. In contrast, bacteremia in
patients with dental caries and periodontal disease
tends to be more sustained, raising the risk of
hematogenous dissemination of the odontogenic
infection. The greater the degree of periodonitis,
the greater the risk of bacteremia.8
Bacteria can adhere to damaged heart valves and
cause endocarditis.9 In order to prevent bacterial
seeding of the heart valves during dental manip-
ulation, prophylactic antibiotics are recommended
in patients with valvular heart disease. It seems
reasonable to expect that dental manipulation in
the setting of periodontal disease could result in a
ARTICLE IN PRESS
Table 1 Summary of reported patients with SPE and periodontal disease.
Total number of
patients
Number of patients where
data were not available
Patients with periodontal disease and septic pulmonary
emboli
5 —
Males 5 —
Females 0 —
Symptoms
Tooth or gingival pain 5 —
Fever 4 —
Chills 3 2
Chest pain 3 2
Cough 1 4
Shortness of breath 1 4
Signs
Temperature elevation 3 1
Periodontal disease 5 —
Normal neck examination 3 2
Normal lung examination 3 2
Laboratory
Elevated white blood cell count 4 —
Positive blood cultures 0 1
Negative echocardiogram 4 1
Radiography
Chest roentgenogram with multiple nodules 5 —
Computerized tomography
Multiple nodules 5 —
Feeding vessels 5 —
Necrotic centers 4 1
Outcome
Alive and well following antibiotics and oral surgery 4
Alive and well following antibiotics alone 1
One patient on immunosuppressive agents had a normal white blood cell count.
C.S. Mattar et al.1472shower of septic emboli to the lungs.10 However, as
far as the authors can determine, the first formal
recognition of SPE resulting from periodontal
disease in the absence of postanginal septicemia
was a case report published in 1993.5 Since then
three additional patients have been well documen-
ted in the English medical literature (Table 1).6,7
Of the patients with SPE due to periodontal
disease, all are males. The average age of the
patients is 56.2 years. One of the patients was
immunosuppressed. Each of the patients com-
plained of either tooth or gingival pain. Four
patients experienced fever, three had chills and
chest pain, and one complained of cough and
shortness of breath. Interestingly, none of the
patients appeared to be seriously ill or toxic. Three
patients were documented with low-grade eleva-
tion of body temperature on initial presentation.Postanginal septicemia was absent in each of the
reported cases by examination and ancillary stu-
dies. Surprisingly, the respiratory examinations in
each patient were remarkably normal.
With the exception of one immunosuppressed
patient, all patients had an elevated white blood
cell count. None of the patients with SPE from
periodontal disease had positive blood cultures.
This is in contrast to patients who experience septic
emboli from endocarditis, septic thrombophlebitis,
and postanginal septicemia where blood cultures
grow the causative organism in more than 90% of
cases. The reason for this discrepancy is not
fully explained but one factor may be a smaller
intravascular bacterial burden in patients
with peridontitis than seen with endocarditis,
septic thrombophlebitis, and postanginal septice-
mia. No valvular vegetation was identified by
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information was not provided in one of the case
reports.
Although the chest roentgenographic appearance
of SPE is nonspecific, in the appropriate clinical
setting, the diagnosis can be suggested. Multiple
wedge-shaped peripheral nodules abutting the
pleura with cavitation should raise the suspicion
of embolic lesions.11 While cavitation can occur
with fibrin-platelet pulmonary emboli, it is unusual
enough to suggest a septic origin.12
In a review of CT imaging of the chest obtained
from patients with SPE, the most frequent findings
were multiple peripheral nodules ranging from 0.5
to 3.5 cm (83%), a feeding vessel sign (67%),
cavitation (50%), wedge-shaped peripheral lesions
abutting the pleura (50%), air bronchograms within
the nodules (28%), and extension of the lesion into
the pleural space (39%).10 As might be expected, CT
scan of the chest was more sensitive that conven-
tional radiography and was able to image the
lesions of SPE even when the chest roentgenogram
appeared normal.11 Another study of CT of the
chest of patients with SPE emphasized the fre-
quency of subpleural wedge-shaped densities with
or without necrosis (73%) and the occurrence of
multiples peripheral nodules with clearly identifi-
able feeding vessels (67%).13
Since blood cultures from patients with septic
pulmonary emboli from periodontal disease have
failed to identify causative pathogens, the bacteria
associated with the greatest likelihood for causing
septic embolization is not known. It is presumed
that the infectious agent arises from the indigenous
oral florae and would probably include various
Streptococci, Veillonella, Lactobacillus, Coryne-
bacterium, and Actinomyces species.4 Gram-nega-
tive rods are uncommon in healthy adults but can
be found in the oral cavity of hospitalized and
nursing home patients. None of the published cases
of SPE from periodontitis were in a nosocomial
situation. Despite not having identification of
bacteria, all cases of SPE due to periodontal disease
that have been reported were successfully treated
with antimicrobial agents and periodontal surgery.
The antibiotics used in these reports included
penicillin, clindamycin, metronidazole, ciprofloxa-
cin, levofloxacin, minocycline, and imipenem-ci-
lastin in various combinations. The antibiotic
treatment duration ranged from 2 to 6 weeks.
Although uncommon, the occurrence of SPE
should be considered when multiple peripheral
lung lesions appear to cavitate and have documen-
ted feeding vessels. A full evaluation of the cardiac
valves and other potential sites of infection should
be carried out. If the patient complains of dental orgum pain, consideration should be given to period-
ontal disease as a source of infection. A thorough
evaluation of the neck should be conducted in
search of evidence of possible postanginal syn-
drome. In the absence of any other source of
infection and in the face of negative blood
cultures, SPE due to periodontal disease may be
occurring. Empiric antibiotic therapy to cover
aerobic and anaerobic oral flora would appear
justifiable as a bridge to appropriate oral surgery.
Ambulatory patients with SPE due to periodontal
disease can be treated with penicillin monother-
apy.14,15 There is, however, an increasing trend of
odontogenic infections due to bacterial strains with
beta lactamase production.14,16 Thus, an amoxicillin
combination with beta lactamase inhibitor or cipro-
floxacin in combination with metronidazole are
appropriate in this setting.17,18 Clindamycin can be
used in the penicillin-allergic patient,14,19 but the
clinician must be aware of the higher potential for
this antibiotic to induce Clostridium difficile colitis.
In more seriously ill patients or in the compro-
mised host, such as patients with neutropenia
after chemotherapy, it may be prudent to
treat the patient with a broad-spectrum of anti-
bacterial activity. Cefoxitin, cefotetan, and
ceftizoxime, piperacillin-tazobactam, imipenem-
cilastatin, meropenem, and gatifloxacin are rea-
sonable alternative therapies. These antibiotics
can be used alone or in combination with an
aminoglycoside.16,18 Macrolides and tetracycline
antibiotics are not recommended because of
increasing resistance among some strains of Strep-
tococci and, therefore, a lack of optimal anaerobic
activity with these antibiotics.20,21References
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